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Research on inductive non-contact online cable fault diagnosis method

Mao Jianmei, Wang Li, Gao Chuang, Yang Shanshui

(College of Automation Engineering, Nanjing University of Aeronutics and Astronautics, Nanjing 211100, China)

Abstract: This paper proposes an online diagnosis method that adopts inductive coupling technique to realize non-contact cable fault
diagnosis; the method solves the problems of large signal attenuation of capacitive coupling and poor diagnosis effect in existing non-
contact detection approaches. Compared with contact diagnostic methods, non-contact diagnosis approaches avoid the electrical
connection between diagnostic device and the cable under test, and is safer and more convenient. Firstly, based on the main factors
(mutual inductance, broadband signal coupling ability) that affect inductive coupling method, the paper analyzes theoretically the
materials and parameter characteristics of the coupler under ideal condition in which the diagnosis effects are the same for inductive
coupling method and contact, direct injection method; the inductive coupler is analyzed and designed. Then, theoretical analysis and
simulation verify that even if the inductive coupler suffers from the influence of actual parasitic parameters, the signal attenuation of
inductive coupling is still less than that of capacitive coupling. At last, experiment results verify that the detection rate of inductive non-
contact cable fault diagnosis reaches to above 93% , the positioning error is less than 0. 42 meters. The proposed method has great actual
application value.
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Fig.1 The principle diagram of SSTDR cable fault

detection and positioning
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Fig.2 Schematic diagram of inductive non-contact cable

fault diagnosis
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inductive non-contact cable fault diagnosis
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Table 4 Statistical table of the detection results under different fault distance conditions
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S /m R ZE/m
TF % 100 0.42 4.58/5.00 -0.17/0.25 98
4.75
5 % 100 0.42 4.58/5.00 -0.17/0.25 98
T % 100 0.48 7.91/8.33 -0.19/0.23 93
8. 10
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